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[0001] 

[Field of the Invention] The present invention relates to a method for generating 
antibacterial metal ion water containing an antibacterial metal ion, for example silver ion 
water, copper ion water, or the like. 

[0013] 

[Embodiments] (First Method of the Invention) Fig. 1 shows an electrolysis apparatus for 
generating silver ion water according to a first method of the invention, the apparatus 
comprising an electrolytic cell 10, a water temperature sensor 21, and a voltage/current setter 
22. 

[0014] The electrolytic cell 10 is composed of: a cell body having a cylindrical member 1 1 
held between a bottom plate 12 and a top plate 13 so as to be air-tight and liquid-tight; a feed 
pipe 14 joined to the center of the bottom plate 12 to communicate with the interior of the cell 
body; and an anode electrode 15 fixed to the bottom face of the top plate 13 to face the 
interior of the cell body. 

[0015] In the electrolytic cell 10, the cylindrical member 11 is formed of an electrically 
conductive material such as stainless steel; the bottom plate 12 and the top plate 13 are 
formed of an electrically non-conductive material such as resin; the anode 15 is formed of 
silver, a silver alloy, or the like. To the anode 15 is connected the positive electrode of a 
power supply 23. To the cylindrical member 11 is connected the negative electrode of the 
power supply 23, the cylindrical member 11 thus serving as the cathode electrode of the 
electrolytic cell 10. 

[0016] In this electrolysis apparatus, the water temperature sensor 21 is provided on the feed 
pipe 14; moreover, the voltage/current setter 22 is connected to the power supply 23. Based 
on a temperature detection signal from the water temperature sensor 21, the voltage/current 
setter 22 controls the voltage and current fed to the two electrodes 1 1 and 1 5. 
[0017] In this electrolysis apparatus, to generate silver ion water, source water such as tap 
water is introduced via the feed pipe 14 into the electrolytic cell 10 at a predetermined flow 



rate, and electric charge is fed from the power supply 23 to the anode electrode 15 and the 
cathode electrode 1 1 (cylindrical member 1 1) at a predetermined voltage and current. Thus, 
electrolysis occurs whereby silver elutes, in the form of silver ions, from the anode electrode 
15 at a predetermined rate, generating silver ion water inside the cell. The generated silver 
ion water is collected through a collection pipe 16 joined to the top plate 13. 
[0018] Fig. 2 is a graph showing the relationship between the water temperature of the 
source water and the silver ion concentration in the electrolyzed water, as observed when the 
current fed to the electrodes 11 and 15 and the feed rate and electrical conductivity of the 
source water are kept constant. The graph shows the silver ion concentration against the 
water temperature as observed when the fed current is 5 mA, the feed rate of the source water 
is 2 L/min, and its electrical conductivity is 80 jaS/cm. As the graph shows, as the water 
temperature of the source water rises, the silver ion concentration gently decreases. 
[0019] Thus, by previously measuring the relationship between the water temperature and 
the current as observed when the silver ion concentration in the silver ion water is kept 
constant, and then controlling the current according to that relationship and the water 
temperature, it is possible to keep the silver ion concentration in the electrolyzed water (silver 
ion water) constant. Fig. 3 is a graph showing the relationship between the water 
temperature of the source water and the current, as observed when the silver ion concentration 
is kept constant at three different levels. The current fed to the electrodes 1 1 and 1 5 is 
controlled by the voltage/current setter 22 so as to be kept at the level that is calculated from 
the relationship between the water temperature of the source water and the current according 
to the water temperature detection signal from the water temperature sensor 21. Thus, the 
silver ion concentration in the generated silver ion water is kept constant at a preset level 
irrespective of variation of the water temperature of the source water. 

[0020] Fig. 4 shows an electrolysis apparatus for practicing a second generation method of 
the invention. Here, except that a flow rate sensor 24 is provided on the feed pipe 14 
forming part of the electrolytic cell 10, the electrolysis apparatus is constructed identically 
with the first electrolysis apparatus shown in Fig. 1. Accordingly, with regard to the 
electrolysis apparatus here, such components as find their counterparts in the first electrolysis 
apparatus are identified with common reference numerals, and no detailed description of them 
will be repeated. 

[0021] In this electrolysis apparatus, the flow rate sensor 24 is provided on the feed pipe 14 
of the electrolytic cell 10, and the voltage/current setter 22 is connected to the power supply 



23. According to a flow rate detection signal from the flow rate sensor 24, the 
voltage/current setter 22 controls the voltage and current at which electric charge is fed to the 
electrodes 11 and 15. To generate silver ion water, source water such as tap water is 
introduced via the feed pipe 14 into the electrolytic cell 10 at a predetermined flow rate, and 
electric charge is fed from the power supply 23 to the anode electrode 15 and the cathode 
electrode 1 1 (cylindrical member 1 1) at a predetermined voltage and current. 
[0022] Thus, electrolysis occurs whereby silver elutes, in the form of silver ions, from the 
anode electrode 15 at a predetermined rate, generating silver ion water inside the cell. The 
generated silver ion water is collected through the collection pipe 16 joined to the top plate 13. 
[0023] Fig. 5 is a graph showing the relationship between the flow rate of the source water 
and the silver ion concentration in the electrolyzed water, as observed when the current fed to 
the electrodes 1 1 and 15 and the water temperature and electrical conductivity of the source 
water are kept constant. The graph shows the silver ion concentration against the flow rate 
as observed when the fed current is 30 mA, the water temperature of the source water is 10 °C, 
and its electrical conductivity is 90 nS/cm. As the graph shows, as the flow rate of the 
source water increases, the silver ion concentration gently decreases. 

[0024] Thus, by previously measuring the relationship between the flow rate of the source 
water and the current as observed when the silver ion concentration in the silver ion water is 
kept constant, and then controlling the current according to that relationship and the flow rate, 
it is possible to keep the silver ion concentration in the electrolyzed water (silver ion water) 
constant. 

[0025] Fig. 6 is a graph showing the relationship between the flow rate of the source water 
and the current, as observed when the silver ion concentration is kept constant at three 
different levels. The current fed to the electrodes 11 and 15 is controlled by the 
voltage/current setter 22 so as to be kept at the level that is calculated from the relationship 
between the flow rate of the source water and the current according to the flow rate detection 
signal from the flow rate sensor 24. Thus, the silver ion concentration in the generated silver 
ion water is kept constant at a preset level irrespective of variation of the flow rate of the 
source water. 

[0026] Fig. 7 shows an electrolysis apparatus for practicing a third generation method of the 
invention. Here, except that an electrical conductivity sensor 25 is provided on the feed pipe 
14 forming part of the electrolytic cell 10, the electrolysis apparatus is constructed identically 
with the first electrolysis apparatus shown in Fig. 1. Accordingly, with regard to the 
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electrolysis apparatus here, such components as find their counterparts in the first electrolysis 
apparatus are identified with common reference numerals, and no detailed description of them 
will be repeated. 

[0027] In this electrolysis apparatus, the electrical conductivity sensor 25 is provided on the 
feed pipe 14 of the electrolytic cell 10, and the voltage/current setter 22 is connected to the 
power supply 23. According to a electrical conductivity detection signal from the electrical 
conductivity sensor 25, the voltage/current setter 22 controls the voltage and current at which 
electric charge is fed to the electrodes 1 1 and 15. To generate silver ion water, source water 
such as tap water is introduced via the feed pipe 14 into the electrolytic cell 10 at a 
predetermined flow rate, and electric charge is fed from the power supply 23 to the anode 
electrode 15 and the cathode electrode 1 1 (cylindrical member 1 1) at a predetermined voltage 
and current. 

[0028] Thus, electrolysis occurs whereby silver elutes, in the form of silver ions, from the 
anode electrode 15 at a predetermined rate, generating silver ion water inside the cell. The 
generated silver ion water is collected through the collection pipe 16 joined to the top plate 13. 
[0029] Fig. 8 is a graph showing the relationship between the electrical conductivity of the 
source water and the silver ion concentration in the electrolyzed water, as observed when the 
current fed to the electrodes and the water temperature and flow rate of the source water are 
kept constant. The graph shows the silver ion concentration against the electrical 
conductivity as observed when the fed current is 20 mA, the water temperature of the source 
water is 20 °C, and its flow rate is 2 L/min. As the graph shows, as the electrical 
conductivity of the source water increases, the silver ion concentration gently decreases. 
[0030] Thus, by previously measuring the relationship between the electrical conductivity 
of the source water and the current as observed when the silver ion concentration in the silver 
ion water is kept constant, and then controlling the current according to that relationship and 
the electrical conductivity, it is possible to keep the silver ion concentration in the 
electrolyzed water (silver ion water) constant. Fig. 9 is a graph showing the relationship 
between the electrical conductivity of the source water and the current, as observed when the 
silver ion concentration is kept constant at three different levels. The current fed to the 
electrodes 1 1 and 15 is controlled by the voltage/current setter 22 so as to be kept at the level 
that is calculated from the relationship between the electrical conductivity of the source water 
and the current according to the flow rate detection signal from the electrical conductivity 
sensor 25. Thus, the silver ion concentration in the generated silver ion water is kept 



constant at a preset level irrespective of variation of the electrical conductivity of the source 
water. 
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(54) PRODUCTION OF ANTIBACTERIAL METALLIC IONIC WATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To always keep the concentration of 
metallic ions in antibacterial metallic ionic water such as silver ionic 
water and copper ionic water produced by electrolysis at a set value, 
regardless of variation of characteristics of raw water. 
SOLUTION: This method is a production method of the antibacterial 
metallic ionic water by electrolyzing a raw water in an electrolytic cell 
10 with a metallic material eluting antibacterial ions as the anode, and 
relations of water temperature of the raw water fed to the 
electrolytic bath 1 0, the flow rate or the electric conductivity to the 
concentration of metallic ions are preliminarily calculated, and based 
on the relations of the detected water temperature, flow rate or 
electric conductivity to the metallic ion concentration, by controlling 
the voltage and electric current value impressed on both the anode 
and a cathode of the electrolytic bath 10, the antibacterial metallic 
ionic water being always constant in metallic ion concentration is 
produced, regardless of a variation of the temperature, the flow rate 
or the electric conductivity of the raw water. 
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